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RESEARCH ROUNDUP 
Recent research on cattle worms 
Edited by C. H. Trotman 
This article is a summary of research 
work carried out by F. C. Wilkinson 
and G. de Chaneet, Animal Division. 
The brown stomach worm Oster-
tagia ostertagi is often a serious 
problem in South West cattle herds, 
particularly in autumn and early 
winter. 
The worms can cause scouring, 
loss of condition, dehydration and 
anaemia, and cows which have re-
cently calved may die. Yearling 
cattle affected by the worm enter 
winter in poor condition and may 
not finish for market. 
However, little is known of the 
pattern of pasture contamination or 
cattle infection in Western Austra-
lia, or of the extent of the problem 
throughout the State. 
A preliminary trial was carried 
out at Wokalup Research Station, 
120 km south of Perth, to inves-
tigate the cattle worm problem and 
to examine the effectiveness of 
"Wormolas" blocks fed during 
autumn-winter to prevent pasture 
contamination with worm eggs. The 
blocks contain phenothiazine, which 
is claimed to reduce worm egg out-
Ostertagia nodules on bovine stomach lining 
put if continuously consumed in 
small amounts by cattle. 
On May 7, 1975, 120 cows and 
their calves were divided into four 
groups. Each group of 30 cows and 
calves, including 10 first calvers, 
were then grazed in separate 22 ha 
paddocks until weaning on October 
20, 1975. 
Four Wormolas blocks were plac-
ed in each of two trial paddocks in 
accordance with the manufacturer's 
directions. As these were not eaten 
by the cattle and were damaged by 
rain they were replaced with blocks 
of a different formula on July 28. 
Measurements were taken to in-
dicate how much pasture conta-
mination with worm eggs was 
caused by cows, and how many in-
fective worm larvae were present 
on the pasture as a result of this 
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contamination. Procedures were as 
follows:— 
Contamination with eggs: Faecal 
samples were taken from 20 cows 
per group between May and Oc-
tober, and from 10 calves per group 
between July and October. 
Worm larvae available: Calves were 
reared under worm-free conditions 
and used as "tracers" when three 
months old. Pairs of tracers were 
then grazed on each trial paddock 
for two weeks from June 23, July 
21, August 18 and September 5; 
they were then held in worm-
free surroundings for a week, 
slaughtered, and a worm count 
made. 
Worms in cattle: An estimate of 
worm numbers in cattle was ob-
tained by making worm counts on 
calves weaned in each group on Oc-
tober 20. 
Wormolas consumption: The Wor-
molas blocks were weighed regul-
arly to measure their consumption 
by cattle. 
Results 
Wormolas consumption: Con-
sumption of Wormolas blocks was 
too low for the cattle to take in 
Attempts to reduce the cost of 
fodder conservation have long 
included the grazing of unharvested 
cash crops, but little is yet known 
of the grazing potential of such 
crops. It is known that liveweight 
changes occurring when sheep graze 
standing crops are similar to those 
when harvested grain is fed back 
on the stubbles but there are no 
reliable criteria to indicate the 
grazing available. 
The trial reported here was 
designed to examine the use of 
various crops by weaners grazed at 
different stocking rates. 
The trial, at Wongan Hills 
Research Station, was fenced and 
seeded in June 1973. Three experi-
mental crops were sown, with 
63 kg/ha superphosphate. 
• Derimut peas—67 kg/ha under-
sown to Swan oats at 11 kg/ha, 
sufficient phenothiazine to affect in-
ternal parasites. 
Contamination of pastures with 
worm eggs: Average group egg 
counts for all cows and for first-
calf cows are summarised in Figure 
1. The results show that the 
younger first calf cows contributed 
most to paddock contamination 
with worm eggs and that most con-
tamination occurred in May-July. 
Worm larvae on the pastures: Levels 
of availability of larvae on paddocks 
as measured by tracer calf counts 
are summarised in Figure 2. Counts 
were high in July-August, probably 
caused by eggs dropped during or 
before May. Few larvae were pre-
sent in October. 
The predominant worm species 
was Ostertagia ostertagi and hypo-
biotic larvae (those with retarded 
development in the stomach wall) 
occurred at all times in low numbers 
in grazing calves. This finding dif-
fers from that for colder areas in 
eastern states where larvae picked 
up in August-September, two very 
cold months, become hypobiotic. 
Calf worm counts: Total worm 
counts of eight calves slaughtered 
at weaning on October 20 averaged 
• Swan oats—50 kg/ha, or 
• Clipper barley—45 kg/ha. 
Each crop was grazed at four 
stocking rates—15, 30, 45 and 60 
weaners/ha. Plot sizes were 
adjusted so that 10 animals were 
used per plot. Control pasture 
plots were grazed with 6 sheep/ha 
from the break of the season until 
late spring to produce a pasture con-
sidered near normal. During the 
experiment these plots were grazed 
with 15 weaners/ha. 
The 13 treatments (three crops x 
four stocking rates + one pasture) 
were replicated three times, giving 
a total of 39 plots. The trial sheep 
were five-month-old crossbred 
weaners (Border Leicester x 
Merino ewes mated to Southdown 
rams) and 390 of these were allo-
cated to 39 groups on the basis of 
body weight. Grain feeding pro-
15 500 for calves from non-Wor-
molas paddocks and 42 000 for 
calves on Wormolas paddocks. 
Counts for adult Ostertagia aver-
aged 1 798 and 4 376 respectively. 
The counts are about average for 
beef weaners and would be unlikely 
to have an effect on production. 
There were no calf deaths and 
average weights at weaning were 
166 kg from non-Wormolas pad-
docks and 164 kg from Wormolas 
paddocks. 
Conclusions 
Most pasture contamination by 
worm eggs occurred in May-July 
when first-calf cows caused more 
contamination than adult cows. The 
infective larvae were picked up by 
grazing cattle, mostly in June-July; 
most developed into adult worms 
but some became hypobiotic. There 
was no month when a particularly 
high proportion of larvae became 
hypobiotic. 
Because Wormolas intake was in-
sufficient to prevent pasture con-
tamination a further trial using 
anthelmintic therapy during sum-
mer to prevent autumn contamina-
tion has been started. 
grammes were given to the 36 crop-
grazing groups to introduce them 
to the crops to be grazed. 
The animals were weighed 10 
days after starting the grain pro-
gramme and 45 "spare" animals 
were slaughtered to provide basic 
carcass information. Twenty of 
these underwent the introductory 
barley feeding programme. 
The sheep were placed on their 
plots on January 29, 1974, and 
weighed two days later. Thereafter 
they were weighed each week until 
the end of the trial. 
It was originally intended that 
sheep would be removed from indi-
vidual plots if liveweights fell by 
about 5 per cent. 
However, heavy rain at the end of 
March caused a substantial germina-
tion of the remaining grain, thus 
preventing further valid liveweight 
Stocking rates for weaner sheep on standing crops 
by K. P. Croker and R. J. Suiter, Sheep and Wool Branch. 
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Fig. 1.—The effect of stocking rate on liveweights of weaner 
sheep grazing standing crops and pasture at Wongan Hills. 
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Fig. 2.—The effect of type of standing crop (or pasture) 
grazed on liveweights of weaner sheep at Wongan Hills. 
observation. The remaining animals 
were therefore removed from the 
plots (66 days after the start of 
grazing), slaughtered and their car-
cass weights obtained. 
Animals that died or were lost 
from the plots during the trial were 
replaced with spare animals to 
maintain grazing pressures, but 
these were not considered in the 
Table I.—Average quantities and digestibilities of paddock materials sampled 
before grazing. 
Feed 
Oats 
Barley 
Peas 
Pasture 
Straw 
kg/ha 
3 132 
1 936 
Fraction 
Chaff 
kg/ha 
1 015 
1 073 
.... 
Grain 
kg/ha 
2318 
2 294 
Total 
kg/ha 
6 465 
5 303 
5 128 
3 658 
In-vi tro 
digestibil ity 
o/ 
/o 
59 58 
64 
50 
Table 2.—Mean weight of individual carcasses and the production of carcass meat 
per hectare. 
Feed 
Oats 
Barley 
Peas 
Pasture 
Overall mean ex-
cluding pasture 
Stocking rate (sheep/ha) 
15 
k g / 
head 
17-3 
18-0 
22-2 
13-6 
19-2 
kg/ha 
259-5 
270-0 
333 0 
204-0 
30 45 
llSd ! k « / h a lle^d k8/ha 
17-5*1 5 2 5 0 
17-6 5 2 8 0 
20-1 6 0 3 0 
.... j .... 
288-01 18 6 
60 
hid k8/h a 
17-4 7 8 3 0 17-4 
16-3 733-5 16 7 
17-8*; 801 0 17-3* 
558 0 17-1 769-5 171 
1 0 4 4 0 
1002-0 
1 038-0 
1 026-0 
Overall 
mean 
carcass 
weight 
kg 
17-4 
17-2 
19-7 
13-6 
* mean of two plots. 
analyses, which were done on car-
cass weights and mean liveweights 
on days 2, 37 and 58 of the experi-
mental grazing. 
Before grazing started quadrats 
were sampled to estimate the total 
vegetative material and grain on 
the plots (Table 1). Samples to 
determine in vitro digestibility were 
also taken. 
Results 
The introductory grain rations 
caused no adverse effects on the 
sheep or carcasses. In fact sheep 
given oats, barley or peas and oats 
gained an average of 2.3, 1.3 and 
2.1 kg in weight between January 
2 and January 31. 
Liveweight changes of experi-
mental animals are summarised in 
Figures 1 and 2, and carcass weights 
and meat production per hectare 
are given in Table 2. There was no 
interaction between crops and stock-
ing rates, indicating that effects of 
crop type and stocking rate were 
independent of each other. 
At the start of the experimental 
grazing there were only small live-
weight differences between treat-
ment groups. However, by day 37 
of grazing the weaners on pasture 
were significantly lighter than those 
on the crops (P<0.001) and there 
were differences between the stock-
ing rates (P<0.05) as well as be-
tween the crops (P<0.001). At day 
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58 of grazing these differences had 
become more pronounced. 
The sheep grazed on pasture had 
a lower mean carcass weight than 
did those on the crops. Amongst 
those grazed on the crops the 
weaners on the peas had the heavi-
est carcasses. As expected, stocking 
rate affected carcass weights and 
there was a decrease in weight with 
increase in stocking rate. 
Conclusions 
Although the experiment was ter-
minated early, the results do indi-
cate that average oat and barley 
crops at Wongan Hills can be grazed 
effectively by weaners at quite high 
stocking rates (45 and 60/ha) for 
nearly eight weeks. Liveweight 
gains on peas were better but 
pasture results were poorer, pos-
sibly because the pasture needed 
regenerating. 
The production of meat per unit 
area was increased substantially as 
the stocking rate increased. 
Gross margins were calculated 
using the average price paid by the 
Lamb Marketing Board during the 
week ending April 8 (the week of 
slaughter) for Blue and Red grade 
lambs of the same average live-
weights as obtained in this experi-
ment. The results indicate that 
returns were similar when lambs, 
already of saleable weights, were 
grazed on the different standing 
crops at the same stocking rate. As 
stocking rate increased to 60 sheep/ 
ha gross margins also increased. At 
15 sheep/ha pasture treatment had 
a gross margin markedly better than 
the crop treatments. 
In a fat lamb enterprise other 
considerations would be the num-
ber of lambs involved, the time for 
marketing and the suitability for 
market of the carcasses produced. 
South-West soybean variety trials 
Commercial and research experi-
ence with soybeans in the South-
West of Western Australia has 
suggested that the crop must be 
mature and ready for harvest before 
the break of the winter growing 
season. Because of the time needed 
for paddocks to dry out for cultiva-
tion and weed control after winter, 
the earliest possible planting date 
is about mid-September. 
Soybean variety and time of 
planting trials were carried out with 
11 varieties at Boyanup, 20 km east 
of Bunbury, in an investigation of 
the commercial possibilities for the 
crop in this region. Trials in 1974/ 
75 were planted in mid-November, 
mid-December and mid-January. 
Time taken for the varieties to 
flower and mature was recorded 
and the data used to derive plant-
ing dates of mid-September, mid-
October and mid-November for 
further trials in 1975/76. 
Sample results are summarised 
in the Table, with Dare represent-
ing early and Hampton later matur-
ing varieties. Specific data for other 
varieties tested (Hill, Hood, Davis, 
Pickett, Bragg, Wills, Semstar, Lee 
and Ogden) are available from the 
author. 
Although the 1974/75 season 
broke in late April (the expected 
date is April 7 at Boyanup) the 
earliest 1974/75 planting (mid-
November) was too late for most 
Days to flowering and maturity for early and late soybean varieties in the south 
west of Western Australia. 
Planting date and variety 
Dare— 
November 1974 
September 1975 
November 1975 
Hampton— 
November 1974 
September 1975 
November 1975 
Days to 
flowering 
85 
118 
83 
90 
129 
91 
Days between 
flowering 
and maturity 
62 
110 
107 
86 
131 
105 
Total days 
to 
maturity 
147 
228 
190 
176 
260 
196 
varieties to mature in time for mech-
anical harvesting. In 1975/76, 
although the season broke in early 
April, even mid-September 1975 
plantings proved too late for mech-
anical harvesting. 
Comparison of results from 
November plantings in 1974 and 
1975 suggested that while the num-
ber of days to flowering was virtu-
ally the same in 1974 and 1975, the 
time from flowering to maturity 
increased (by 19 to 50 days) for all 
varieties. Seasonal effects are prob-
ably involved in these increases, 
but it seems unlikely that any of 
the varieties tested could ever 
mature early enough for mechanical 
harvesting in the Boyanup area. Still 
earlier varieties, such as Shelby, 
Clarke 63 and Hark, could however 
have some future. 
For non-commercial or domestic 
use, all the varieties tested will 
eventually mature. Under these 
circumstances, where mechanical 
harvesting is not envisaged, later 
maturing varieties are recommended 
because they yield better than 
earlier varieties. Any such plantings 
should be sown in early- to mid-
September, innoculated with the 
correct bacterial culture, and 
planted with a balanced fertiliser. 
More precise information for 
various local conditions can be 
obtained from district offices of the 
Department of Agriculture. 
The trial work was conducted by 
G. J. Luke, Irrigation and Drainage 
Adviser, Soils Division. 
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Cutting lupins stops lupinosis 
In spite of years of research and 
extension, lupinosis still causes 
livestock losses in Western Austra-
lia and remains a major factor 
limiting expansion of the State's 
lupin growing industry. 
Lupinosis is caused by the fun-
gus Phomopsis leptostromiformis 
(syn. P. rossiana) which grows on 
lupin stubble and may make it toxic 
to grazing animals under warm 
humid conditions. 
Affected animals lose their appe-
tites for from a few hours to many 
days after eating toxic lupin rough-
age and may die during the follow-
ing days or weeks. They develop 
varying degrees of liver damage and 
exhibit jaundice to some extent. 
Recent reports have suggested 
that lupin hay, often treated with 
formalin as a protein protectant, 
could be fed to stock without caus-
ing lupinosis. The experiments 
described below were designed to 
verify these reports and were carried 
out with Uniharvest lupins at Bad-
ginagarra Research Station, 180 km 
north of Perth, and with Marri 
lupins at Esperance Downs 
Research Station, 580 km south-
east of Perth. 
Haymaking 
The lupins were mown (at Esper-
ance) or mown and slashed (at 
Badgingarra) just before leaf drop, 
then left in the swathe until wind-
rowing and baling. 
At Badgingarra the windrows 
were made into 110 kg fodder rolls 
11 days after mowing, and at Esper-
ance into 35 kg traditional bales 
either 15 or 21 days after mowing. 
Fodder rolls and bales were left 
in the paddock during the trial 
period except for two bales from 
each Esperance baling time (one 
treated with formalin and one un-
treated) which were stored in a 
shed. 
Phomopsis and toxicity tests 
Tests for presence of Phomopsis 
fungus were conducted on the green 
lupin crop (November 1), on pad-
dock materials immediately after 
the first summer rains (mid-Janu-
ary), and towards the end of April. 
Phomopsis presence was tested 
by growing stem scrapings on agar 
plates, and toxicity of lupin hay 
and paddock materials by feeding 
hammermilled hay or stubble 
materials to hogget wethers. The 
wethers were given 300 g of this 
material on days 1, 2 and 3 of the 
test; then 200 g on days 4 and 5. 
The liver damage produced by each 
sample was assessed in three sheep 
on day 8. 
Results 
Badgingarra results indicated that 
immediately before haymaking the 
lupins were heavily infected with 
the Phomopsis fungus which leads 
to lupinosis. Other results are sum-
marised in the Table. 
Data in the Table show that lupin 
hay is much less infected with 
Phomopsis, and therefore less toxic 
than adjacent standing lupin stubble. 
At Badgingarra, simply cutting and 
leaving the lupins resulted in poten-
tially less toxic feed than adjacent 
lupin stubbles. The results prob-
ably occur because the sudden death 
of the lupins following cutting 
causes dehydration and partial des-
truction of the parasitic form of the 
fungus, and a consequent reduction 
in the amount of the toxic sapro-
phytic fungal type likely to develop. 
Also, inside the fodder rolls and 
bales the lupin material is protected 
from moisture and remains too dry 
for saprophytic development to 
occur. Whatever the reason the 
results are important to farmers be-
cause of the possibility that cut and 
baled lupin crops can be used safely 
as a source of sheep feed. Even cut 
lupins that are left on the ground 
appear to be far safer feed than 
normal lupin stubble. 
The surfaces of fodder rolls and 
bales may become heavily infected 
with Phomopsis but would be un-
likely to cause toxicity because the 
surface material is such a small pro-
portion of the total (generally safe) 
material available to grazing sheep. 
Formalin treatments had no 
effect on fungal development except 
at Badgingarra, where increasing 
rates of formaldehyde application 
appeared to proportionally reduce 
Phomopsis development on roll 
surfaces. 
Early versus late baling and 
storage under cover had no effect on 
fungal development. 
Sheep during the final stages of lupinosis toxicity. Cutting and baling or fodder 
rolling lupins has been shown to reduce the development of toxicity on lupin 
stubbles. 
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Phomopsis isolations and lupin toxicity ratings 
BADGINGARRA 
Treatments 
No formalin 
Formalin rate of 1 kg/170 kg hay 
Formalin rate of 1 kg/85 kg hay 
Formalin rate of 1 kg/42-5 kg hay 
Cut lupins on ground 
Adjacent lupin stubble 
Phomopsis 
13/1/76 
7 
30 
N.D. 
30 
N.D. 
97 
isolation* 
29/4/76 
27 
17 
17 
30 
82 
100 
Toxicity rating 
13/1/76 
0-7 
1-3 
N.D. 
3 0 
1-3 
3-5 
29/4/76 
1 3 
1-3 
0-7 
1-7 
5-3 
26-3 
ESPERANCE (tested 22/4/76) 
Treatments 
Phomopsis isolation* 
Baled early Baled late 
Toxicity rating 
1 
Baled early Baled late 
No formalin, stored 
No formalin, not stored 
Formalin, stored 
Formalin, not stored 
Adjacent stubble 
3 
10 
17 
10 
1 
7 
17 
7 
33 
30 
0-9 
0-1 
1-3 
0-7 
0-3 
2-7 
0-7 
4-7 
37-3 
* Percentage of 30 stems infected with Phomopsis. 
N.D. Not done. 
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It remains to be proven that sheep 
will grow as well on lupin hay as 
they do on lupin stubble, but there 
is no reason to suspect that this will 
not be so. Most seed development 
has already occurred by the time 
the lupins are cut for hay. 
Lupin hay making should there-
fore provide farmers who do not 
wish to harvest their lupins with a 
means of safely using lupin stands 
for summer feed. 
For farmers who do harvest their 
lupin crops there is the chance of 
making a small quantity of lupin 
hay as a pre-mating supplement. 
Such hay may also be valuable in 
the non-irrigated dairy areas. 
The above article is a summary 
of a report by J. G. Allen (Veter-
inary Pathologist) and T. Chapman, 
Animal Division, and P. McR. 
Wood (Plant Pathologist) and F. 
M. O'Donnell, Plant Research 
Division. 
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